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Introduction

23
In both freshwater and marine systems, the leaching of nutrients from the surrounding 24 terrestrial environment can lead to high nutrient loading (McDowell & Wilcock 2008) . This 25 can result in eutrophication, a process known to have deleterious effects on ecosystem goods 26 and services. Pollutants containing nitrogen and phosphorus can drive increases in primary 27 production. In aquatic systems this often results in the formation of algal blooms, whilst in 28 wetland habitats, species composition shifts can be observed with increasing trophic level.
29
Many studies on lakes and rivers have found a direct correlation between nutrient levels and 30 algal biomass (Smith et al. 1999 ).
31
Several factors influence the degree of eutrophication including flow rate, retention time and 32 degree of water inundation. Reviews on pollutant concentrations required in order for 33 eutrophic conditions to arise in lentic (standing) and lotic (flowing) systems are discussed by 34 Nürnberg (1996) and Dodds et al. (1998) , respectively. Evidence presented in Dodds et al.
35
(1998) indicates clearly that lotic, fast moving water bodies require extremely concentrated 36 nitrogen and phosphorus inputs in order for eutrophic conditions to prevail. The slow 37 movement of water in lakes, ponds and wetland sites make them more susceptible to the 38 effects of enrichment due to higher water retention times.
39
Wetlands are biologically, geologically and chemically unique ecosystems (Kadlec & The use of floating constructed wetlands (FCW), where buoyancy is engineered within the 46 design, is a possible solution to the problem of eutrophic water bodies. These systems allow 47 the roots of the macrophytes to be suspended in the water column, resulting in direct uptake 48 of nutrients and therefore greater uptake rates than in benthic sediments (Headley et al. 2006 ).
49
The FCW can be constructed and designed in order to deal with varying amounts of pollutant 50 loading and the ability of the floating systems to track the water table is also advantageous in 51 circumventing issues that can reduce performance in conventional CW, such as lowered flow 52 rate or water volume.
53
The consensus is that phosphate is generally the most limiting nutrient in aquatic ecosystems 54 and wetlands. It can be removed in CWs through various pathways including sorption, peat accretion (Vymazal 2007) . Plant-bound phosphorus will cycle in the wetland from plants 59 to soils to microbes, some of which will be lost from the system during biomass degradation.
60
Nitrate is often the dominant form of nitrogen-based pollutant in waters affected by 61 agricultural activity due to its high solubility. Complete removal of nitrate can be achieved by 62 microbial denitrification (Shapleigh 2013 
89
The experimental design employed the random assignment of trophic state and treatment type 90 to different tanks with the tanks positioned in 3 rows of 10. Although randomly assigned, in 91 order to achieve robust experimental design, each trophic state and treatment type occurred in 92 each of the 3 rows. Each treatment type was then randomly positioned within the row in order 93 to reduce any potential environmental effects due to tank position.
94
The nutrient concentrations required to achieve the 2 trophic states were based upon analysis 95 carried out by Wetzel (2001) , Smith et al. (1999) , Nürnberg (1996) were used separately for anions and cations.
141
Algal biomass was monitored by measuring chlorophyll-a concentration using the method 
165
ANOVA analysis revealed no significant differences in pH between treatments for the 166 mesotrophic system for the time points analysed (Table 1) , suggesting similar 167 biogeochemical controls on pH.
168
A number of significant differences were, found at the beginning of the experiment for the 169 hypereutrophic system (Table 1) , although percentage differences were modest ( Figure 1a ).
170
The only other significant difference in the hypereutrophic system was for the 26 th of July, 
174
The most striking overall effect, however, was that the presence of FCWs (either planted or In the hypereutrophic treatments, conductivity (assumed to be a measure of total dissolved and the lowest concentrations occurring in the control treatment (Figures 3a and 3b) .
216
ANOVA analysis indicated few significant differences in phenolics levels at the beginning of 217 the experiment ( 
242
Previous research suggests that phenolics release may contribute to algal control due to its 243 inhibitory effect on algal growth thereby acting as a natural algaecide (Pillinger et al. 1994 ). processes such as biomineralisation of metal pollutants and denitrification (see later).
294
However, high DOC levels can also represent a problem for drinking water, with DOC 295 removal representing one of the most costly aspects of drinking water treatment.
296
Algal biomass
297
In the hypereutrophic systems, both the unplanted treatment and control showed peaks of (Figure 5b ).
308
In both trophic regimes chlorophyll-a concentration in the planted treatments was 309 consistently lower than that observed in the unplanted or control treatments. In a number of 310 cases these differences were found to be statistically significant (Table 1) experiment showed a number of significant differences between treatments, although the 335 differences were small (Table 1) . At the end of the experiment, the control (no FCW) 336 treatment showed a significantly higher phosphate level than all the other treatments. 
407
Although freshwater system productivity is generally said to be limited by phosphorus inputs,
408
nitrogen-based compounds also are known to significantly affect the potential for algal bloom 409 formation, with nitrogen containing compounds being crucial for biomass development.
410
Wetlands of various types are able to remediate a range of nitrogen containing pollutants. 
